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FOREWARD 


As  part  of  the  on-going  program  In  "Decision  Control  Models  In 
Operations  Research,"  Mr.  Douglas  Blazer  has  extended  the  study 
of  removing  large  demands  In  the  determination  of  an  Inventory 
replenishment  policy.  In  this  report,  he  examines  the  cost 
effectiveness  of  a  filtering  rule  which  Identifies  a  threshold 
value  T  such  that  any  order  equal  to  or  exceeding  T  Is  specially 
handled.  Using  United  States  Air  Force  empirical  customer  order 
data,  he  generates  two  streams  of  customer  orders;  one  stream 
with  filtering  and  one  without.  The  paper  provides  the  results 
of  comparing  the  cost  performance  of  the  Inventory  replenishment 
policy  for  the  filtered  orders  to  the  unflltered  orders.  Other 
related  reports  dealing  with  this  program  are  given  on  the 
following  pages. 
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ABSTRACT 

In  this* report  we  evaluate  the  cost  effectiveness  of  an  Inventory 
filtering  rule  shown  In  Technical  Report  #22.  We  use  United  States 
Air  Force  empirical  Individual  customer  order  distributions  to 
generate  1080  cases.  We  compare  the  operating  characteristics  of 
the  Inventory  replenishment  policy  for  the  unflltered  orders  to 
the  policy  for  the  filtered  orders.  We  show  that  filtering  can 
significantly  reduce  total  expected  costs  with  the  majority  of  the 
reduction  resulting  from  decreased  Inventory  Investment. 
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1 .  INTRODUCTION 

We  showed  In  [1]  and  [3]  that  special  handling  of  extreme  value 
demand  can  significantly  reduce  costs  for  an  Infinite  horizon  Inventory 
model  with  stationary  linear  holding  and  penalty  costs.  We  assumed 
a  periodic  review  model  both  with  and  without  a  fixed  set-up  cost. 

In  [1]  and  [3]  we  assumed  Poisson  and  negative  binomial  distributions 
for  weekly  demand.  We  defined  a  point  t  such  that  any  weekly  demand 
equal  to  or  exceeding  t  Is  specially  handled;  existing  stock  Is  not 
used  to  satisfy  the  extreme  value  demand. 

In  a  practical  setting,  the  parameters  for  weekly  demand 
distributions  are  uncertain  and  only  can  be  estimated  by  past  demand 
data.  Seldom  can  all  Items  In  an  Inventory  system  be  fitted  to  a 
common  distribution  like  the  Poisson  or  negative  binomial.  Further, 
an  Inventory  manager  cannot  suspend  action  on  an  entire  week's  orders 
to  determine  If  the  total  orders  for  the  week  meet  or  exceed  some 
threshold  value.  Therefore,  In  a  practical  setting,  an  Inventory 
manager  needs  a  filtering  rule  that  uses  past  Individual  customer 
order  data  to  Identify  a  point  T,  such  that  any  order  that  Is  equal 
to  or  greater  than  T  Is  specially  handled. 

We  considered  such  a  filtering  rule  In  [2].  We  examined  the 


statistical  performance  of  a  filtering  rule  using  simulated  customer 
order  distributions.-  We  found  the  statistical  performance  of  our 


filtering  rule  to  be  superior  to  any  of  the  classical  statistical 
outlier  rules  or  any  other  Inventory  filtering  rules  In  the  literature. 

In  this  report,  we  examine  the  cost  effectiveness  of  our  Inventory 
filtering  rule  In  a  practical  setting.  We  use  United  States  Air  Force 
historic  customer  order  data  to  generate  customer  order  distributions. 
We  sample  from  these  empirical  order  distributions  to  generate  a 
stream  of  orders.  By  applying  the  filtering  rule  to  this  stream  of 
orders  we  obtain  a  weekly  distribution  of  both  filtered  and  unflltered 
demand.  We  then  use  these  weekly  demand  distributions  In  a  periodic 
review  Inventory  model  and  compare  the  resulting  costs  from  the  unfll¬ 
tered  demand  to  those  from  the  filtered  demand. 

In  Section  1.1,  we  describe  the  United  States  Air  Force  customer 
order  data.  We  categorize  the  data  according  to  high  and  low  demand 
and  according  to  high  and  low  value  to  determine  the  sensitivity  of 
special  handling  to  these  parameters.  In  Section  1.2,  we  describe 
the  filtering  rule  and  display  the  statistical  results  of  applying  the 
rule  to  the  United  States  Air  Force  data.  We  document  the  periodic 
review  Inventory  model  In  Section  1.3,  and  display  the  experimental 
design  In  Section  1 .4. 

In  Section  2,  we  provide  the  results  In  the  same  format  as[l]. 

We  show  the  reduction  In  total  costs  In  Section  2.1,  the  categorization 
of  cost  savings  In  Section  2.2,  unfilled  demand  versus  the  reduction 
In  Inventory  Investment  In  Section  2.3,  and  the  breakeven  special 
handling  costs  In  Section  2.4.  Section  3  summarizes  the  results. 
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1.1  THE  DATA 

We  use  customer  order  data  from  the  retail  level  of  the  United 
States  Air  Force  Inventory  system.  A  year's  customer  order  history 
was  provided  for  Items  In  the  following  Federal  Supply  Classes: 

Screws 
R1 vets 

Fastening  Devices 
Abrasive  Material 
Rings*  Shims  and  Spacers 
Fittings  for  Rope*  Cable  and  Chain 
Aircraft  Hydraulic*  Vacuum  and  De-Icing 
System  Components 
Toiletry  Paper  Products 
^  Office 

Office  Devices  and  Accessories. 

We  took  30  Items  with  at  least  1  Item  from  each  of  the  classes  above. 
We  provide  the  order  distribution  for  these  30  Items  In  Appendix  I. 
Table  1  provides  a  summary  of  the  30  Items  sequenced  by  the  average 
dollar  value  of  demand  per  year.  We  have  assigned  prices  to  the  30 
Items  so  that  we  can  categorize  the  Items  as  to  whether  they  are  high 
demand/low  demand  and  high  value/low  value: 

(1)  If  demand  >  500  Items  per  year*  then  the  Item  Is  categorized 
as  high  demand,  and 

(2)  If  the  price  z  $250  per  Item*  then  the  Item  Is  categorized 
as  high  value. 


Table  2  provides  a  summary  of  the  categorization. 
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ITEM  CATEGORIZATION 
VALUE 


Low 


High 


DEMAND 


1.2  THE  FILTERING  RULE 

We  use  the  empirical  order  distribution  to  generate  a  stream  of 
orders  that  are  subjected  to  a  filtering  rule.  In  this  section,  we 
describe  the  filtering  rule,  the  process  for  applying  the  filtering 
rule,  and  the  results  of  applying  the  rule. 

1.2.1  The  Experimental  Process 

We  filter  out  "large  pop”  customer  orders  with  the  rule: 

Let  X-|,X2»... »Xk  be  the  k  largest  customer  orders  during  N 
weeks  of  orders,  where  X^  Is  the  largest  Individual  order 
and  Xk  the  smallest.  Given  a  value  r>1,  let  XQ*rX-j  and 
define  as  the  set  of  j,  for  lsjs5,  such  that  Xj^rXj. 

Given  a  value  y>0,  let  w»y(X^-Xk).  Define  Jg  as  the  set 
of  j  for  6sjsk,  such  that  Xj^rX^  and  Xj_TXj>w*  Set 
T  *  m1n(rX,). 


T 


Any  order  that  Is  equal  to  or  larger  than  Tf  Is  specially  handled. 

The  parameters  for  the  filtering  rule  are  N,  k,  y»  and  r.  We  set 
k«10,  r*1.8,  and  y.2.  In  [2]  we  showed  the  filtering  rule  worked 
well  using  25  to  50  orders.  Therefore,  we  set  N  based  on  the  average 
number  of  customer  orders  per  week,  so  that  In  the  N  periods  there 
average  between  25  to  50  customer  orders.  Let  a  be  the  average 
number  of  orders  per  week.  The  specific  rule  for  N  Is: 

(1)  If  aa4  then  N*10, 

(2)  If  2sa<4  then  N»13, 

(3)  If  .95sa<2  then  N*26,  and 

(4)  if  a<.95  then  N»52. 

In  Table  3,  we  show  N  for  each  Item. 

Thus  we  sample  from  the  empirical  customer  order  distribution 
to  generate  N  periods  of  customer  orders.  We  then  apply  the  filtering 
rule  to  find  a  value  for  T  that  is  used  to  filter  out  any  large  pops 
In  the  next  N  periods  of  customer  orders.  We  use  the  next  N  periods 
of  customer  orders  to  find  a  new  value  of  T  for  the  subsequent  N 
periods.  For  N<52,  we  generate  250  weeks  of  demand;  for  N=52,  we 
generate  510  weeks  of  demand.  We  use  the  first  N  weeks  to  "Initialize" 
the  process.  We  derive  two  weekly  demand  distributions:  with  filter¬ 
ing  large  pops  and  without. 

1.2,2  The  Results 

We  display  the  results  In  Table  3,  which  shows  N  (the  parameter 
for  the  filtering  rule),  the  Item  designation,  the  average  demand  per 
week  (unfiltered  and  filtered),  the  percentage  reduction  In  average 
demand,  and  the  percentage  of  orders  that  arg  filtered.  Note  the 
significant  reduction  In  demand  per  week  due  to  the  filtering. 


In  all  but  2  cases  the  average  demand  per  meek  Is  reduced  at  least  10Z, 
and  In  23  of  the  30  cases  demand  Is  reduced  at  least  20Z.  Also  note 
that  the  percentage  of  orders  that  are  filtered  out  never  exceeds 
15.04Z.  The  percentage  of  orders  that  are  filtered  closely  resembles 
the  cumulative  probability  of  demand  specially  handled  In  [1]  and 
[3],  which  demonstrated  significant  cost  savings. 

1 .3  THE  MODEL 

We  assume  a  single-item  Inventory  model.  We  also  assume  a  periodic 
review  of  an  Item's  Inventory  level  and  employ  a  stationary*  discrete¬ 
time  stochastic  process  to  describe  an  Item's  demand.  The  demand 
sequence  q-j.  q2»...»qn  consists  of  Independently,  Identically  distrib¬ 
uted  non-negative  Integer  values.  For  each  Item  there  are  two  demand 
sequences:  unflltered  demand  and  filtered  demand  as  described  In 
Section  1.2. 

Demands  are  met  as  long  as  stock  Is  sufficient;  when  a  stock-out 
occurs,  the  unfilled  demand  Is  completely  backlogged  until  a  stock 
replenishment  eventually  occurs. 

Items  kept  In  Inventory  are  conserved,  there  being  no  losses  by 
deterioration,  obsolescence,  or  pilferage;  disposal  Is  oot  allowed. 
Inventory  on  hand  at  the  end  of  a  current  period  Is  the  Inventory  from 
the  previous  period  plus  any  replenishment  that  arrives  less  demand  In 
the  current  period.  Replenishments  are  assumed  to  be  delivered  a 
fixed  lead  time  L  periods  after  being  ordered.  The  time  sequence  of 
events  within  any  period  Is  taken  to  be  order,  delivery,  demand. 


Hi  assume  bo  tine  discounting  of  costs  and  postulate  an  unbounded 
horizon  ,over  which  the  Item  Is  demanded  and  stocked.  He  seek  to  mini¬ 
mize  expected  total  cost  per  period. 

The  cost  of  a  replenishment  quantity  y  Is  assumed  linear  with 
fixed  ordering  cost  K  and  constant  unit  cost  c 

K  +  cy  for  y>0 

c(y)  - 

0  for  y*0  . 

Since  all  demand  Is  filled  eventually,  and  costs  are  not  discounted, 
the  constant  unit  cost  c  Is  not  a  factor  In  choosing  a  minimum  cost 
policy,  and  Is  suppressed  hereafter. 

The  Inventory  holding  cost  Is  proportional  to  any  stock  on  hand 
at  unit  cost  h 

hi  for  1>0 

h(1)  - 

0  for  IsO, 

and  the  unit  penalty  cost tt Is  applied  to  any  quantity  on  backorder  at 
the  end  of  the  period 

10  for  1*0 
— irl  for  1<0  . 

The  resulting  expected  total  cost  function,  therefore.  Is  linear  In  K, 
it,  and  h. 

We  postulate  that  control  over  replenishment  Is  exercised  by  an 
(s,S)  policy:  whenever  Inventory  x  on-hand  and  on-order  at  the  start 
of  a  period  drops  below  s,  an  order  Is  placed  for  a  replenishment  of 
size  S-x. 

We  calculate  approximate  (s,S)  policies  using  the  Statistical 
Power  Approximation  [4].  The  Statistical  Power  Approximation  Is  an 


algorithm  for  computing  approximately  optimal  values  for  (s,S)  using 
the  sample  mean  q  and  variance  v  of  demand.  We  assume  that  a  demand 
history  of  fixed  length  Is  kept  to  compute  the  sample  statistics, 
with  equal  weight  being  given  to  each  observation.  We  call  the  fixed 
length  a  revision  Interval  N,  and  It  coincides  with  the  number  of  periods 
used  to  derive  the  customer  order  threshold  value  T  using  the  filtering 
rule.  The  values  of  q,  v,  and  T  may  change  from  one  Interval  to  the 
next. 

At  each  revision,  we  compute  q  and  v.  Let  t  be  a  period  at  the 
beginning  of  which  a  revision  Is  made;  then 


N-l 


The  approximately  optimal  values  (s,S)  are  found  as  follows. 

.364/„v.498  _  .0691 


D  *  (1.463)q  (Sj  [U+l)v] 


and 


s,  *  (U1)q  +  [U+l)q]-416(|y603  U(z) 


Let 

(1) 

(2) 


where  U(z)  Is  given  by 


+  D, 


.182 


U(z)  • 


+  1.142  -  3.466Z 


*»u. 


If  ?  Is  greater  than  1.5,  let  *■*.  and  S*SV  Otherwise  compute 

q 


S2  -  (L+l )q  ♦  a[(l+l)v]  ,  (4) 

where  a  Is  the  solution  to 

♦(a)  «  ^  (5) 

and  $(•)  Is  the  cumulative  distribution  function  of  the  unit 
normal  distribution.  The  policy  parameters  are  given  by 

s  «  minimum  fej.Sg) 

S  -  minimum  {Sj»S2>  . 

The  values  of  S-j ,  0.  and  S2  are  rounded  to  the  nearest  Integer. 

1.4  EXPERIMENTAL  DESIGN 

We  study  the  model  for  the  Input  parameters  shown  In  Table  4. 

We  employ  both  unflltered  and  filtered  weekly  demand  distributions  from 
the  30  Items  In  Table  1.  Using  the  United  States  Air  Force  annual 
holding  cost  of  26%  and  the  Item's  price  from  Table  1,  we  derive  a 
holding  cost  per  period  (h»(.26*pr1ce  per  unit)  /52).  The  stock  out 
costs  are  set  to  result  In  service  levels  (R  «  )  of  80%,  90%, 

and  99%.  The  replenishment  leadtlmes  are  0,  2,  and  4.  The  set-up 
cost  values  are  16  and  32,  which  bracket  the  range  of  set-up  costs 
that  we  have  seen  In  practice.  For  example,  the  United  States  Air 
Force  uses  a  set-up  cost  of  $16.84.  We  use  a  full  factorial  experimental 
design,  which  generates  1080  combination  of  parameters;  540  cases  are 
with  filtering  and  540  cases  without  filtering. 


EXPERIMENTAL  DESIGN 


Parameters 

Levels 

Number  of  Levels 

Demand 

Distribution 

30  Items 

30 

Filtering 

Unflltered, 

Filtered 

2 

Service  Level  (R) 

.80,  .90,  .99 

3 

Replenishment 
Leadtime  (L) 

0,  2,  4 

3 

Replenishment 
Set-up  Cost  (K) 

16.  32 

2 

Table  4 


2.  RESULTS 

We  examine  the  reduction  In  total  costs,  categorize  the  cost 
savings,  display  the  value  of  demand  unfilled  versus  the  reduction 
In  Inventory  Investment,  and  determine  the  breakeven  special  handling 
cost. 

/ 

2.1  REDUCTION  IN  TOTAL  COSTS 

Appendix  II  presents  six  tables  showing  each  Item's  reduction  in 
total  costs  for  different  service  levels  R.  We  also  show  the  percent 
reduction 

Total  Expected  Cost  Per  Total  Expected  Cost  Per 
Period  Unfiltered  Period  Filtered 

- -  100 

Total  Expected  Cost  Per  Period  Unflltered 


Each  table  Is  for  a  given  set-up  cost  K  and  leadtime  L.  We  present 
the  Items  sequenced  by  average  value  per  year  demanded  (see  Table  1). 

The  results  for  the  reduction  In  total  costs  are  consistent  over 
all  parameter  settings  and  generally  agree  with  our  findings  In  [1]. 
The  percent  reduction  In  total  costs  Is monotonl cal  1y  Increasing  as: 

(1)  mean  demand  becomes  sufficiently  small; 

(2)  the  service  level  (^-)  becomes  sufficiently  large;  and 

(3)  the  unit  price  becomes  sufficiently  large. 

Note  the  results  of  Increasing  the  set-up  cost  are  not  consistent  and 
do  not  support  our  findings  In  [1].  In  [1]  the  ratio  ^  was  0,  32, 
and  64,  whereas  In  this  report  K*16  and  32  and  the  ratio  ^  varies 
from  less  than  1  to  over  21,000.  Secondly,  for  any  one  Item  the  ratio 

V 

^  does  not  change  as  significantly  from  one  parameter  setting  to  the 
next  setting  as  In  [1].  For  example,  the  ratio  £  for  Item  L  Is 
4.27  for  K«16  and  8.53  for  K-32. 

To  further  Illustrate  the  effect  of  unit  price,  we  changed  the  unit 
cost  for  Items  I,  J,  and  N.  The  results  are  consistent  for  all  para¬ 
meter  settings;  however,  we  only  display  L*0  and  K*16  In  Table  5. 


THE  EFFECT  OF  OMN61N6  UNIT  Ft  ICE 
ON  THE  PERCENT  REDUCTION  OF 
TOTAL  COSTS 


nr\ 


Note  we  decrease  the  unit  price  for  Items  I  and  J,  and  there  ts 
a  decrease  In  the  percent  cost  reduction.  He  Increase  the  price 
for  Item  N  and  the  percent  cost  reduction  Increases. 

2.2  CATEGORIZATION  FOR  COST  SAVINGS 


In  Appendix  III  we  categorize  the  cost  savings  Into  holding, 
penalty  and  set-up.  Appendix  III  shows  all  30  Items  with  a  separate 
table  for  each  of  the  four  high  demand/low  demand  and  high  value/low 
value  categories.  We  present  all  cases  for  L*0,  R*.8,  K«16  and  K*32, 
and  all  cases  for  L«2,  R=.9,  K«16  and  K*32.  Thus,  16  of  the  72 
possible  tables  are  shown.  Tables  6  through  9  summarize  the  results 
of  Appendix  III.  In  Table  6,  notice  that  the  30  Item  Inventory  system 
with  parameter  settings  of  L«0,  R*.8,  and  K»16  saves  a  total  of 
$677.86  per  period  which  Is  a  31.7$  cost  reduction.  More  than  half 
of  that  cost  reduction  comes  from  Inventory  holding  cost  savings. 

Over  two-thirds  of  the  cost  savings  comes  from  the  5  high  demand/ 
high  value  Items. 

The  results  of  categorization  of  cost  savings  are  consistent  over 
all  parameter  settings  and  agree  with  our  results  In  [1].  Filtering 
large  pop  customer  orders: 

(1)  decreases  the  amount  to  stock,  thereby  decreasing  the 
amount  of  holding  costs. 

(2)  decreases  the  penalty  cost  Incurred. 

(3)  decreases  the  frequency  of  replenishment,  thereby 
decreasing  the  expected  set-up  cost. 
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CATEGORIZATION  OF  COST  SAVINGS 


UnfHterad  I  Filtered 


f  Reduction 


HIM  KUMO/MICM  VALUE 

inventory  cost 

WW.1T  COST 
SCT-UF  COST 
TOTAL  COST 

HIGH  0EMN0/L0M  VALUE 
INVENTORY  COST 
FCNALTY  COST 
SET-UF  COST 
TOTAL  COST 

LQM  8EMANO/MIGH  VALUE 
INVENTORY  COST 
FCNALTY  COST 
SCT-UF  COST 
TOTAL  COST 

LOW  onvwrvtou  VALUE 
INVENTORY  COST 
FCNALTY  COST 
SCT-UF  COST 
TOTAL  COST 

TOTAL 

INVENTORY  COST 
FINAL TY  COST 
SCT-UF  COST 
TOTAL  COST 


fSOS.SO 

S042.SS 

$202.85 

29.0 

SSS.S3 

430.00 

200.93 

31  .S 

S2.1S 

49.27 

2.91 

5.0 

ISM. 91 

1128.22 

400.09 

29.3 

112.09 

08.29 

44.70 

39.6 

82. S3 

41.33 

41.20 

49.9 

42.10 

33.0S 

8.31 

19.7 

237.08 

143.47 

M.21 

39.0 

140.27 

82.04 

S8.23 

41. S 

93.S0 

43.44 

50.42 

03.7 

33.12 

29.20 

3.92 

114 

207.2S 

184.68 

112.S7 

42.1 

14.00 

12.22 

1.84 

13.1 

9.11 

7.08 

1.43 

1S.7 

13.04 

12.S2 

1.12 

8.2 

30.01 

32.42 

4.39 

11.9 

1173.12 

SOS. SO 

367.02 

31.3 

S22.43 

S28.4S 

293.98 

35.7 

141.10 

124.84 

10.20 

11.5 

2130.00 

14SS.79 

077.80 

31.7 

7 


Itafllttrad 

Filtered 

Olftertnet 

f  Reduction 

NIW  DDMN0/H16H  VALUE 

8ISBBMB 

INVENTORY  COST 

1  . ' ; 

$652.44 

$266.14 

29.0 

PENALTY  COST 

424.87 

34.1 

set-up  COST 

98.39 

87.92 

HBPraH 

10.6 

TOTAL  COST 

1662.12 

1165.23 

496.89 

29.9 

HIGH  DENAND/LON  VALUE 

INVENTORY  COST 

127.47 

79.80 

47.67 

37.4 

PENALTY  COST 

82.69 

42.39 

40.30 

48.7 

SET-UP  COST 

60.06 

50.82 

9.24 

15.4 

TOTAL  COST 

270.22 

173.01 

97.21 

36.0 

LOW  DEHAND/HIGH  VALUE 

INVENTORY  COST 

153.88 

89.74 

64.14 

PENALTY  COST 

8S.4S 

46.54 

38.91 

SET-UP  COST 

43.62 

41.74 

1.88 

TOTAL  COST 

282.95 

178.02 

104.93 

37.1 

LON  DENANO/LON  VALUE 

INVENTORY  COST 

17.13 

15.33 

1.80 

10.5 

PENALTY  COST 

11.18 

9.39 

1.79 

16.0 

SET-UP  COST 

20.41 

18.52 

1.89 

9.3 

TOTAL  COST 

48.72 

43.24 

5.48 

11.2 

TOTAL 

INVENTORY  COST 

1217.06 

837.31 

379.75 

31.2 

PENALTY  COST 

824.47 

523.19 

301.28 

36.5 

SET-UP  COST 

222.48 

199.00 

23.48 

10.6 

TOTAL  COST 

2264.01 

1559.50 

704.51 

31.1 

10.6 

31.1 


a* 
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CATEGORIZATION  OF  COST  SAVINGS 


SlMVUtY  ^,g 

K-16 


Unflltered 

Filtered 

Difference 

I  Reduction 

HIGH  DEMAND/ HIGH  VALUE 

INVENTORY  COST 

12805.13 

$1977.96 

$827.17 

29.5 

PENALTY  COST 

1882.55 

1253.80 

628.75 

33.4 

SET-UP  COST 

51.18 

47.56 

3.62 

7.1 

TOTAL  COST 

4738.86 

3279.32 

1459.54 

30.8 

HIGH  OENANO/LON  VALUE 

INVENTORY  COST 

371.77 

218.87 

152.90 

41.1 

PENALTY  COST 

206.06 

88.14 

117.92 

57.2 

SET-UP  COST 

40.75 

30.95 

9.80 

24.0 

TOTAL  COST 

618.58 

337.96 

280.62 

45.4 

LOW  DEMAND/HIGH  VALUE 

INVENTORY  COST 

465.48 

273.74 

191.74 

41.2 

PENALTY  COST 

215.34 

85.17 

130.17 

60.4 

SET-UP  COST 

31.07 

25.30 

5.77 

18.6 

TOTAL  COST 

711.89 

384.21 

327.68 

46.0 

LOU  DEMAND/LOW  VALUE 

INVENTORY  COST 

35.88 

30.41 

5.47 

15.2 

PENALTY  COST 

16.89 

13.46 

3.43 

20.3 

SET-UP  COST 

12.42 

11.27 

1.15 

9.3 

TOTAL  COST 

65.19 

55.14 

10.05 

15.4 

TOTAL 

INVENTORY  COST 

3678.26 

2500.98 

1177.28 

32.0 

PENALTY  COST 

2320.84 

1440.57 

880.27 

37.9 

SET-UP  COST 

135.42 

115.06 

20.34 

15.0 

TOTAL  COST 

6134.52 

4056.63 

2077.89 

33.9 

cs 
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v «w* 


V*  V-’  K  *.  - 
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NIGH  OOMNO/HIGH  VALUE 
INVENTORY  COST 
PENALTY  COST 
SET-UP  COST 
TOTAL  COST 

HIGH  DEMAND/LOM  VALUE 
INVENTORY  COST 
PENALTY  COST 
SET-UP  COST 
TOTAL  COST 

LOW  DEHANO/HIGH  VALUE 
INVENTORY  COST 
PENALTY  COST 
SET-UP  COST 
TOTAL  COST 

LOW  DEMAND/LOW  VALUE 
INVENTORY  COST 
PENALTY  COST 
SET-UP  COST 
TOTAL  COST 

TOTAL 

INVENTORY  COST 
PENALTY  COST 
SET-UP  COST 
TOTAL  COST 


CATEGORIZATION  OF  COST  SAVINGS 
SUM1ARY 


Unfiltered  Filtered  Difference  f  Reduction 


$2868.13 

1803.01 

82.73 

4763.87 


415.50 

191.59 

54.09 

661.18 

507.62 

219.34 

38.78 

765.74 


$2013.14 

1183.15 

84.01 

3280.30 

223.68 

90.65 

46.01 

360.34 

275.76 

111.81 

39.04 

426.61 


3829.33 

2232.40 

203.95 

6265.68 


2545.48 

1401.93 

186.02 

4133.43 


Table  9 


$854.99 

619.86 
8.72 

1483.57 

191.82 

100.94 

8.08 

300.84 

231.86 
107.53 

-.26 

339.13 


1283.85 

630.47 

17.93 

2132.2S 


2.3  UNFILLED  DEMAND  VERSUS  THE  REDUCTION  IN  INVENTORY  INVESTMENT 

We  compare  the  amount  of  Inventory  Investment  saved  with  filter¬ 
ing  to  the  cost  of  Incurring  that  savings,  specifically  the  Increase 
In  the  total  demand  unfilled  Including  the  filtered  orders.  If  we 
can  save  a  significant  amount  of  Inventory  Investment  without 
Incurring  a  substantial  Increase  In  the  amount  of  demand  left  unfilled, 
filtering  large  customer  orders  would  appear  beneficial. 

Appendix  IV  displays  the  difference  In  the  value  of  unfilled 
demand  versus  the  reduction  In  Inventory  Investment.  We  select  16 
Items:  four  from  each  of  the  four  demand/value  categories.  We  show 
one  Item  from  each  category  with  parameter  settings  of  L*0,  R*.8,  K=16 
and  K*32.  We  then  select  another  Item  from  each  category  with  parameter 
settings  of  L=0,  R=.9,  K*16  and  K*32.  We  repeat  this  process  using  the 
same  parameters  except  L*4.  Although  only  16  of  the  540  possible  cases 
are  shown,  they  are  indicative  of  all  the  cases. 

In  practically  all  the  cases,  the  amount  of  Inventory  saved  exceeded 
the  amount  of  demand  left  unfilled  Including  the  filtered  orders.  Even 
at  service  levels  of  80%,  filtering  large  orders  Incurs  a  significant 
savings  In  Inventory  Investment  for  a  relatively  small  amount  of  demand 
left  unfilled.  This  conclusion  holds  for  both  high  and  low  demand  and 
for  both  high  and  low  value.  If  an  Inventory  manager  Is  uncertain 
whether  a  "large  pop"  order  will  recur,  then  the  use  of  the  filtering 
rule  can  greatly  reduce  Inventory  levels. 

2.4  BREAKEVEN  SPECIAL  HANDLING  COST 

So  far  we  have  not  Included  any  costs  for  special  handling  a  large 
pop.  In  this  section  we  find  a  special  order  cost  per  period  that 
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equates  the  total  costs  for  the  model  that  filters  large  pops  to  the 
total  costs  for  the  model  that  does  not  filter  large  orders.  We  solve 
for  the  K'  (fixed  special  order  cost)  that  satisfies 


(Pr 
a  S 
<n 


Probability  of\  Total  Cost  Per  Total  Cost  Per 
Special  Order  ]  ■  Period  for  the  -  Period  for  the 


a  Period  /  Unflltered  Model 


/ 


Filtered  Model 


Table  10  presents  the  frequency  distribution  for  the  breakeven  special 
costs.  The  table  shows  the  percentage  of  cases  where  the  breakeven 
special  handling  cost  falls  within  specified  Intervals.  We  present 
the  frequency  distribution  for  all  540  cases  categorized  by  high  demand/ 
low  demand  and  high  value/low  value.  Note  that  for  the  high  value 
items,  in  94%  of  the  cases  breakeven  special  handling  costs  are  at  least 
10  times  the  normal  set-up  cost.  In  some  high  value  cases,  a  breakeven 
special  handling  cost  Is  1000  times  that  of  the  normal  set-up  cost. 
Breakeven  special  handling  cost  Is  more  than  double  the  normal  set-up 
cost  In  54%  of  all  cases.  It  should  be  noted  that  the  total  Is  skewed 
toward  low  value  Items,  since  two-thirds  of  the  Items  are  low  value. 


BREAKEVEN  SPECIAL  HANDLING  COST 
FREQUENCY  DISTRIBUTION 


High  Damand 
High  Value 

High  Demand 
Low  Value 

Low  Demand 
High  Value 

Low  Damand 
Low  Value 

Total 

OsK'<K 

.0 

.53 

.0 

.47 

.35 

KiK'<2K 

.0 

.13 

.0 

.28 

.11 

2KfK'<4K 

.0 

.12 

.01 

.14 

.08 

4K*K'«10K 

.0 

.06 

.11 

.08 

.06 

10KsK'<100K 

.42 

.12 

.73 

.03 

.26 

IOOKiK' 

.58 

.04 

.15 

.0 

.14 

Tabic  10 


In  a  practical  Inventory  setting,  however,  the  vast  majority  of  cases 
would  be  low  valued.  Therefore,  If  special  handling  of  large  orders 
Incurred  a  fixed  special  handling  cost,  and  If  the  Inventory  manager 
Is  reasonably  assured  that  large  orders  would  recur  with  the  same 
frequency,  then  the  filtering  rule  should  be  limited  to  use  for  higher 
valued  items. 

As  In  [i],  when  special  handling  costs  are  fixed,  the  higher  the 
cost  reduction,  the  more  favorable  the  filtering  rule.  Note  that 
increasing  the  amount  of  cost  reduction  does  not  necessarily  mean 
increasing  the  percent  of  cost  reduction.  Hence,  breakeven  special 
handling  costs  monotonlcally  Increase  as 

(1)  the  service  level  Increases, 

(2)  the  leadtime  Increases,  and 

(3)  the  value  Increases. 

3.  SUMMARY 

Table  11  presents  the  frequency  distribution  of  percent  cost  savings 
categorized  by  high  demand/low  demand  and  by  high  value/low  value.  In 
99.4%  of  the  540  cases  we  examined  (Table  4),  filtering  large  customer 
orders  reduces  total  expected  costs  (excluding  special  handling  costs). 
For  high-valued  Items  the  average  savings  are  40  to  50%.  Even  for  low¬ 
valued  Items  the  average  savings  are  significant:  17.4%  for  low  demand 
and  29.6%  for  high  demand  items.  All  three  components  of  total  costs 
are  reduced,  with  holding  costs  providing  the  majority  of  the  savings. 

In  virtually  all  the  cases  the  number  of  units  saved  In  inventory 
Investment  exceeds  the  total  amount  of  demand  left  unfilled  (Including 
orders  that  are  filtered). 


PERCENT  COST  REDUCTION 
FREQUENCY  DISTRIBUTION 


Parent  Cost  Savings 


Ims  than  0 
[0-10) 
[10-20) 
[20-30) 
[30-40) 
[40-50) 
[50-60) 
(60-70) 
[70-80) 
[80-90) 
[90-100) 


Average  Percent 
Savings 


High  D—ind 
Nigh  Value 

Nigh  Dnand 
low  Value 

.0 

.8 

1.1 

16.3 

26.7 

36.5 

8.9 

10.3 

12.2 

7.5 

8.9 

6.3 

20.0 

9.9 

17.8 

3.6 

3.3 

2.8 

High  Value 


Table  11 

The  results  of  [1]  and  [3]  and  this  report  Indicate  filtering 
large  customer  orders  can  significantly  reduce  the  costs  of  an 
Inventory  system  If  there  are  reasonable  ways  to  special  handle  these 
large  pops.  There  are  a  number  of  ways  to  special  handle  (not  Issue 
from  existing  stock)  a  large  order,  for  example: 

(1)  better  predict  the  large  order, 

(2)  expedite  replenishment  of  the  backorder,  or 

(3)  develop  alternative  procurement  strategies. 

Use  of  our  filtering  rule  for  these  methods  of  special  handling  should 
probably  be  limited  to  high  value  Items. 

Another  use  of  our  filtering  rule  Is  to  Identify  spurious  orders. 
Inclusion  of  a  large  customer  order  Into  future  stockage  policy  decisions 
greatly  Increases  Inventory  levels.  If  that  order  size  Is  not  likely 
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EMPIRICAL  CUSTOMER  ORDER  DISTRIBUTION 
FOR 

ITEM  M 


APPENDIX  1 


EMPIRICAL  CUSTOMER  ORDER  DISTRIBUTION 

FOR 

ITEM  N 


Order  Size 

emulative  Relative 
Frequency 

5 

.05 

6 

.80 

10 

.90 

32 

.95 

48 

1.00 

.V 
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EMPIRICAL  CUSTOMER  ORDER  DISTRIBUTION 

m 


ITEM  0 


emulative  Relative 
Frequency 


APPENDIX  I 

EMPIRICAL  CUSTOMER  ORDER  DISTRIBUTION 
FOR 

ITEM  P 


Cumulative  Relative 
Frequency 


APPENDIX  I 


EMPIRICAL  CUSTOMER  ORDER  DISTRIRUTION 
FOR 

ITEM  U 


Order  Site 


Cumulative  Relative 
Frequency 


1 

2 

3 

4 

5 

6 
8 
9 

10 

16 

24 

48 


.0227 

.0909 

.2727 

.3636 

.3863 

.5908 

.6363 

.6590 

.9090 

.9317 

.9544 

1.00 


1-21 
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EMPIRICAL  CUSTOMER  ORDER  DISTRIBUTION 
FOR 

ITEM  V 


Order  Site 


Cumulative  Relative 
Frequency 


o-.v-ra? 


NrftNDIX  I 


EMPIRICAL  CUSTOMER  ORDER  DISTRIBUTION 
FOR 

ITEM  AC 


Order  Sin 

Cwwletlve  Relative 
Frequency 

1 

.0597 

2 

.1045 

3 

.1493 

4 

.1941 

S 

.2241 

6 

.3584 

10 

.4629 

12 

.5077 

IS 

.5525 

20 

.6122 

24 

.6271 

30 

.6719 

37 

.6868 

44 

.7017 

50 

.8062 

75 

.8211 

100 

.9526 

150 

.9405 

200 

.9700 

400 

1.00 

APPENDIX  II 

REDUCTION  IN  TOTAL  COSTS 

Tntal  Cost  Savlngt/tarcant  Reduction  In  Total  Cotta 


YEARLY 
DOLLAR  VALUE 


ran 


$3560544 

49.05/15.4 

72.15/15.9 

462.60/35.0 

3008200 

204.50/36.2 

313.50/38.7 

1099.00/51.5 

1884580 

44.00/10.9 

67.75/12.4 

310.75/27.1 

531232 

83.20/49.2 

136.80/54.2 

540.80/66.0 

455832 

85.50/62.5 

130.05/64.3 

465.98/69.7 

369512 

58.85/54.0 

93.00/57.6 

376.60/72.6 

286450 

34.65/43.4 

52.85/45.3 

170.80/58.0 

224055 

30.75/44.8 

50.63/50.6 

201.38/70.5 

220662 

13.05/22.7 

19.13/24.4 

76.73/36.6 

220272 

22.40/46.1 

36.50/52.6 

155.50/73.2 

130468 

1.04/3.2 

1.98/4.6 

-.65/-1.0 

107770 

19.38/53.1 

35.88/63.4 

115.00/79.0 

61490 

14.50/58.6 

22.00/62.0 

42.00/63.2 

32664 

1.09/10.0 

1.70/12.8 

3.44/17.6 

29173 

1.25/13.5 

1.29/12.5 

.57/4.0 

.83 


1.19/12.5 


1  1.50/23.5 

2.00/25.8 

2.70/23.0 

1.46/23.0 

2.36/29.1 

4.29/32.2 

4.80/75.6 

7.11/80.0 

18.93/91.1 

.95/21.8 

1.19/24.1 

3.01/38.4 

.20/5.4 

.28/6.8 

1.02/18.1 

.55/15.9 

.63/16.8 

1.17/24.0 

1.18/42.1 


2.45/57.8 


i I 


APPENDIX  11 

REDUCTION  IN  TOTAL  COSTS 

Total  Cost  Savlngs/Pcrcant  Reduction  In  Total  Coats 


m 

YEARLY 
DOLLAR  VALUE 

R*.B 

R».9 

L-0 

K-32 

R-.99 

A 

S3560544 

82.80/23.2 

109.50/23.2 

230.55/19.3 

C 

3000200 

195.00/34.3 

339.00/41.2 

1383.00/57.5 

I 

1964500 

50.52/12.1 

74.75/13.2 

396.00/32.8 

J 

S31232 

86.00/48.1 

140.00/53.8 

584.40/74.4 

1 

455832 

82.35/59.1 

115.65/59.4 

407.03/72.1 

AC 

369512 

56.85/50.2 

93.30/55.9 

306.20/69.9 

r 

286450 

32.55/39.4 

42.00/37.9 

93.45/42.2 

L 

224055 

28.88/39.7 

41.25/42.0 

115.13/56.4 

E 

220662 

13.50/21.4 

22.50/25.6 

31.95/20.1 

T 

220272 

22.70/41.5 

35.50/47.6 

104.30/62.2 

S 

130468 

1.85/4.9 

2.54/5.3 

3.22/4.1 

R 

107770 

15.75/42.1 

28.00/52.3 

106.88/75.2 

0 

61490 

14.00/52.3 

22.0/57.9 

45.75/62.9 

¥ 

32664 

1.26/8.8 

1.50/9.3 

2.79/12.5 

AA 

29173 

1.98/15.5 

2.27/15.8 

2.58/14.5 

H 

19448 

1.05/9.4 

.98/7.5 

.93/4.9 

Q 

16236 

.92/9.1 

.93/8.2 

.59/3.6 

X 

13182 

.62/7.3 

.42/. 01 

.49/4.0 

D 

11771 

1.95/22.8 

2.21/22.9 

3.86/26.8 

K 

10847 

2.01/23.6 

2.58/26.2 

4.77/31.2 

AD 

9110 

6.07/74.0 

8.65/79.0 

21.31/89.4 

N 

6401 

1.31/21.8 

1.56/23.5 

3.17/33.4 

N 

5125 

.36/7.0 

.41/7.2 

.92/13.0 

P 

4290 

.76/15.8 

.87/17.1 

1.15/18.9 

N 

2754 

.67/17.0 

.50/12.1 

.78/14.8 

AD 

2369 

.39/11.3 

.44/12.1 

.43/10.8 

¥ 

.  222 1 

1.39/38.8 

1.43/38.3 

2.20/46.9 

2 

993 

.28/12.8 

.39/16.2 

.45/16.5 

6 

248 

.40/35.6 

.44/36.7 

.49/38.0 

U 

128 

.13/16.0 

.16/18.3 

.15/16.9 

11-2 


APPENDIX  !! 

REDUCTION  IN  TOTAL  COSTS 

Total  Cost  Sovlogs/Porcont  Reduction  In  Total  Costs 


L«  2 
K-  16 


YEARLY 
DOLLAR  VALUE 

$3560544 
3008200 
1984580 
531232 
455832 
369512 
286450 
224055 
220662 
220272 
130468 
107770 
61490 
32664 
29173 
19448 
16236 
13182 
11771 
10847 
9110 
6401 
6125 
4290 
2754 
2369 
•  2221 
993 
248 


M 

158.40/25.8 
409.50/40.1 
78.50/11.9 
161.20/54.7 
133.65/61.2 
111.15/57.9 
51.10/40.7 
51.00/46.9 
22.05/23.4 
46.80/54.0 
1.92/3.8 
38.00/62.8 
25.75/63.6 
1.42/10.4 
1.65/15.2 
.93/8.1 
.69/7.2 
.39/5.4 
2.21/27.3 
2.55/29.5 
7.95/83.9 
1.66/31.4 
.47/11.4 
.73/19.4 
.45/14.9 
.33/13.0 
1.28/45.1 
.30/18.2 
.32/38.8 
in/ia  i 


A*. 9 

158.85/18.9 
544.50/41 .5 
163.50/18.2 
240.40/57.7 
219.15/66.6 
145.10/58.2 
77.35/44.6 
77.25/51.5 
26.10/21.0 
64.10/56.3 
3.61/5.4 
63.00/69.6 
34.00/63.3 
5.06/25.8 
2.22/17.2 
.75/5.2 
.73/6.1 
.49/5.6 
2.57/25.7 
3.84/34.1 
12.94/88.7 
1.93/31.7 
.41/8.9 
.80/19.1 
.63/17.8 
.34/12.4 
1.63/49.6 
.28/15.5 
'  .33/38.1 

ii/i?  » 


Mg 

240.60/14.3 

1690.50/50.0 

306.25/19.3 

604.40/65.2 

857.93/80.3 

540.70/74.8 

179.55/50.0 

237.38/66.3 

49.95/21.9 

174.90/66.5 

3.84/3.4 

212.00/83.1 

67.75/66.9 

6.40/22.5 

1.66/8.7 

.00/0.0 

1.69/8.2 

.65/4.9 

4.08/25.1 

5.84/32.4 

26.66/92.8 

5.07/45.0 

1.89/25.8 

1.40/23.6 

.43/8.1 

.48/14.3 

3.27/62.8 

.41/16.9 

.48/44.4 

-14/IQ  0 


APPENDIX  II 

REDUCTION  IN  TOTAL  COSTS 


Tntal  Cost  Savlngs/Pnrcmt  ftnductton  In  Total  Costs 


ITEM 

YEARLY 
DOLLAR  VALUE 

R».8 

R».9 

L-  2 

K>  32 

A*. 99 

A 

$3560544 

169.35/26.5 

169.50/20.4 

84.45/4.9 

C 

3008200 

385.50/38.2 

497.00/37.6 

1356.00/48.5 

8 

1984580 

95.00/14.5 

133.25/15.1 

298.50/18.1 

J 

531232 

148.80/51.5 

218.40/54.3 

466.40/57.5 

I 

455832 

136.35/60.2 

194.63/62.3 

415.80/66.5 

AC 

369512 

105.45/54.2 

132.75/52.9 

266.40/56.1 

F 

286450 

52.15/40.1 

78.05/43.1 

163.10/47.6 

L 

224055 

48.75/43.2 

78.00/49.5 

184.50/58.9 

E 

220662 

21.83/21.7 

25.43/20.0 

70.65/29.0 

T 

220272 

39.70/47.0 

63.50/52.9 

134.00/60.3 

S 

130468 

2.99/5.6 

2.60/3.8 

4.13/3.6 

R 

107770 

33.38/55.3 

61.25/65.6 

180.75/79.8 

0 

61490 

25.75/60.2 

32.25/60.0 

75.25/68.9 

V 

32664 

1.74/10.3 

2.55/12.7 

5.67/18.9 

AA 

29173 

2.14/15.1 

2.17/13.5 

2.52/10.9 

M 

19448 

1.25/9.0 

1.10/6.7 

2.63/10.4 

Q 

16236 

.96/8.0 

1.32/9.2 

1.50/7.1 

X 

13182 

.39/4.2 

.59/5.4 

.20/1.3 

D 

11771 

2.54/25.4 

3.09/26.1 

6.45/34.0 

K 

10847 

2.93/28.8 

3.90/31.0 

6.39/31.8 

AS 

9110 

9.16/80.8 

13.31/85.1 

28.97/91.6 

N 

6401 

1.55/23.9 

2.08/27.8 

4.00/34.7 

If 

5125 

.34/6.7 

.60/9.8 

1.35/16.4 

f 

4290 

.77/15.6 

.96/17.5 

1.41/20.1 

M 

2754 

.58/14.2 

.79/16.9 

.48/7.9 

AO 

2369 

.35/10.1 

.55/14.6 

.63/13.9 

T 

•  2221 

1.41/39.3 

1.80/43.8 

3.66/59.1 

Z 

993 

.31/13.8 

.35/14.1 

.57/19.0 

0 

248 

.39/34.7 

.43/36.0 

.55/40.5 

u 

128 

.14/17.2 

.15/17.7 

.19/19.9 

U 


APPENDIX  II 

REDUCTION  IN  TOTAL  COSTS 

Total  Coat  Savings /Parent  RaAuctlon  In  Total  Costs 


L"4 

K-16 


YEARLY 

POLLAR  VALUE 

R».B 

S356M44 

136.35/17.4 

3008200 

502.00/38.4 

1964580 

89.50/10.7 

531232 

191.60/52.5 

455832 

180.45/62.9 

369512 

137.10/56.5 

265450 

61.60/38.7 

224055 

61.88/45.5 

220652 

23.18/20.2 

220272 

64.70/56.0 

130468 

1.24/2.0 

107770 

50.68/64.8 

61490 

31.50/64.0 

32664 

1.70/10.6 

29173 

1.72/14.0 

19448 

.73/5.4 

£i2 

6". 99 

160.50/15.0 

792.30/21.8 

600.00/35.4 

2120.00/49.5 

169.50/15.5 

568.25/25.5 

282.00/56.9 

762.40/66.0 

247.28/64.3 

818.10/75.8 

161.35/52.6 

625.85/72.3 

81.55/39.8 

127.40/35.1 

85.88/48.8 

192.75/55.4 

39.38/25.5 

69.30/25.4 

82.60/56.6 

184.60/60.7 

5.01/6.3 

3.28/2.3 

73.75/69.2 

224.63/81.1 

47.00/67.6 

94.75/71.5 

3.28/16.3 

7.70/22.1 

2.30/15.0 

2.22/9.6 

1.83/10.6 

3.63/12.6 

APPENDIX  II 

REDUCTION  IN  TOTAL  COSTS 

Total  Cost  Savings /Parcaat  Reduction  la  Total  Costs 


1*4 
K-  32 


ITEM 

YEARLY 

DOLLAR  VALUE 

R».B 

R".9 

8».99 

A 

$3560544 

114.60/13.4 

153.45/14.7 

418.95/14.4 

C 

3006200 

434.50/34.1 

687.00/40.3 

2236.30/51.1 

1 

1964580 

115.50/13.7 

143.50/12.7 

768.25/32.4 

J 

531232 

188.40/51.1 

247.20/50.5 

508.00/54.0 

I 

455832 

198.23/62.2 

252.6B/62.8 

538.65/64.8 

AC 

369512 

128.75/52.8 

174.85/55.9 

420.60/61.7 

F 

286450 

72.10/41.0 

92.40/41.2 

207.55/44.5 

L 

224055 

70.13/45.9 

94.13/48.1 

229.13/57.3 

E 

220662 

27.23/22.0 

35.78/21.8 

93.83/30.6 

T 

220272 

65.50/55.0 

94.10/56.8 

213.80/58.1 

S 

130468 

2.86/4.4 

1.66/2.0 

14.85/9.9 

R 

107770 

51.00/65.0 

73.38/65.4 

225.63/79.5 

0 

61490 

30.75/60.9 

43.25/62.9 

87.25/68.7 

V 

32664 

2.19/11.2 

1.70/7.6 

6.36/17.7 

AA 

29173 

2.52/16.3 

2.29/12.7 

.04/. 2 

H 

19448 

1.23/7.9 

1.78/9.1 

3.20/10.6 

Q 

16236 

1.06/7.6 

-.01/-. 2 

.18/. 7 

X 

13182 

.68/6.5 

.23/2.0 

.00/ .0 

0 

11771 

2.97/26.6 

3.69/27.2 

6.57/31.0 

K 

10847 

3.57/30.8 

4.24/29.2 

11.19/42.6 

AD 

9110 

10.88/83.5 

16.44/87.3 

31.35/91.5 

N 

6401 

1.82/26.2 

2.45/29.7 

7.03/46.4 

M 

5125 

.51/8.9 

.86/12.9 

2.54/25.6 

P 

4290 

.92/17.8 

1.13/19.4 

2.00/24.7 

M 

2754 

.63/14.5 

.46/9.7 

.72/10.1 

AO 

2369 

.45/12.9 

.55/14.0 

.75/16.0 

Y 

■  2221 

1.76/44.6 

2.07/47.1 

4.65/64.1 

Z 

993 

.33/14.2 

.40/15.9 

.62/18.9 

6 

248 

.41/36.5 

.46/37.1 

.62/42.6 

U 

128 

.15/17.6 

.17/19.2 

.23/23.6 

APPENDIX  111 

• 

CATEGORIZATION  OF  COST  SAVINGS 

1-0 

R«.8 

HIGH  DEMAND/HIGH  VALUE 

K-16 

Unfiltered  Filtered 

Difference 

H  ITEM  A  ($3560544) 

^  Inventory  Cost 

$179.10 

$149.31 

Penalty  Cost 

123.83 

104.58 

Set-Up  Cost 

16.38 

16.38 

jjfe  ITEM  C  ($3008200) 

Inventory  Cost 

327.95 

213.80 

Penalty  Cost 

228.25 

138.20 

£\;  Set-Up  Cost 

9.35 

8.70 

jg  ITEM  B  ($1984580) 

Inventory  Cost 

232.75 

207.83 

Penalty  Cost 

162.85 

143.73 

Set-Up  Cost 

8.43 

8.38 

gj  ITEM  J  ($531232) 

<■:  Inventory  Cost 

94.04 

46.76 

'>■'  Penalty  Cost 

68.36 

32.64 

Set-Up  Cost 

6.84 

6.52 

■  ITEM  I  ($455832) 

Inventory  Cost 

71.96 

25.25 

Penalty  Cost 

53.64 

16.85 

v'  Set-Up  Cost 

£ 

11.18 

9.29 

29.79 

19.25 


114.15 

90.05 

.65 

24.92 

19.12 

.05 

47.28 

35.72 

.32 

46.71 

36.79 

1.89 


APPENDIX  III 

CATEGORIZATION  OF  COST  SAVINGS 
HIGH  DEMAND/LOW  VALUE 


L»0 
R*  .8 
K«16 


Unfiltered  Filtered  Difference 


ITEM  AC  ($369512) 

Inventory  Cost 

$55.80 

$26.29 

$29.51 

Penalty  Cost 

42.84 

17.22 

25.62 

Set-Up  Cost 

10.29 

6.58 

3.71 

ITEM  T  ($220272) 

Inventory  Cost 

21 .83 

12.00 

9.83 

Penalty  Cost 

18.44 

7.27 

11.17 

Set-Up  Cost 

8.37 

6.89 

1.48 

ITEM  S  ($130468) 

Inventory  Cost 

17.82 

17.38 

.44 

Penalty  Cost 

9.37 

8.90 

.47 

Set-Up  Cost 

5.45 

5.33 

.12 

ITEM  AA  ($29173) 

Inventory  Cost 

3.31 

2.80 

.51 

Penalty  Cost 

1.94 

1.63 

.31 

Set-Up  Cost 

4.02 

3.58 

.44 

ITEM  Q  ($16236) 

Inventory  Cost 

2.85 

2.57 

.28 

Penalty  Cost 

2.31 

2.15 

.16 

Set-Up  Cost 

2.63 

2.23 

.40 

ITEM  K  ($10847) 

Inventory  Cost 

2.51 

1.83 

.68 

Penalty  Cost 

1.97 

1.48 

.49 

Set-Up  Cost 

1.86 

1.57 

.29 

ITEM  AB  ($9109) 

Inventory  Cost 

2.99 

.57 

2.42 

PenaHy  Cost 

1.92 

.15 

1.77 

Set-Up  Cost 

1.43 

.82 

.61 

-2 


APPENDIX  III 

CATEGORIZATION  OF  COST  SAVINGS 
HIGH  DEMANO/LOW  VALUE 


L*0 
R*  .8 
K*16 


Unflltered  Filtered  Difference 


ITEM  N  ($6401) 

Inventory  Cost 

$1.45 

$1.15 

$.30 

Penalty  Cost 

1.11 

.69 

.42 

Set-Up  Cost 

1.77 

1.55 

.22 

ITEM  P  ($4290) 

Inventory  Cost 

1.07 

.92 

.15 

Penalty  Cost 

.76 

.59 

.17 

Set-Up  Cost 

1.62 

1.39 

.23 

ITEM  M  ($2754) 

Inventory  Cost 

.92 

.76 

.16 

Penalty  Cost 

.75 

.65 

.10 

Set-Up  Cost 

1.23 

.98 

.25 

ITEM  AD  ($2369) 

Inventory  Cost 

.83 

.77 

.06 

Penalty  Cost 

.30 

.27 

.03 

Set-Up  Cost 

1.29 

1.15 

.14 

ITEM  Y  ($2221) 

Inventory  Cost 

.83 

.56 

.27 

Penalty  Cost 

.52 

.13 

.39 

Set-Up  Cost 

1.13 

.82 

.31 

ITEM  Z  ($993) 

Inventory  Cost 

.55 

.49 

.06 

Penalty  Cost 

.25 

.18 

.07 

Set-Up  Cost 

.78 

.70 

.08 

ITEM  U  ($128) 

Inventory  Cost 

.23 

.20  1 

.03 

Penalty  Cost 

.05 

.02 

.03 

Set-Up  Cost 

.29 

.26 

.03 

I I 1-2  (Cont'd) 


APPENDIX  III 

CATEGORIZATION  OF  COST  SAVINGS 
LOW  DEHAND/HIGH  VALUE 


L*  0 
R-  .8 
K*  16 


Unflltered  Filtered  Difference 


ITEM  F  ($268450) 

Inventory  Cost 

$  41.72 

$  25.20 

$  16.52 

Penalty  Cost 

29.47 

14.00 

15.47 

Set-Up  Cost 

8.75 

5.99 

2.76 

ITEM  L  ($224055) 

Inventory  Cost 

35.32 

19.46 

15.86 

Penalty  Cost 

25.09 

11.10 

13.99 

Set-Up  Cost 

8.36 

7.39 

.97 

ITEM  E  ($220662) 

Inventory  Cost 

30.31 

24.82 

5.49 

Penalty  Cost 

19.19 

12.22 

6.97 

Set-Up  Cost 

7.81 

7.22 

.59 

ITEM  R  ($107770) 

Inventory  Cost 

19.04 

7.71 

11.33 

Penalty  Cost 

12.31 

3.84 

8.47 

Set-Up  Cost 

5.12 

5.55 

-.43 

ITEM  0  ($61490) 

Inventory  Cost 

13.88 

4.85 

9.03 

Penalty  Cost 

7.80 

2.28 

5.52 

Set-Up  Cost 

3.08 

3.05 

.03 

APPENDIX  III 

CATEGORIZATION  OF  COST  SAVINGS 
LOW  DEMAND/LOW  VALUE 


L*0 
R*  .8 
K*16 


Un filtered  Filtered  Difference 


ITEM  V  ($32664) 

Inventory  Cost 

$4.29 

$3.81 

$.48 

Penalty  Cost 

2.72 

2.30 

.42 

Set-Up  Cost 

3.96 

3.76 

.20 

ITEM  H  ($19148) 

Inventory  Cost 

3.56 

3.16 

.40 

Penalty  Cost 

2.43 

2.20 

.23 

Set-Up  Cost 

2.63 

2.42 

.21 

ITEM  X  ($13182) 

Inventory  Cost 

2.29 

2.10 

.19 

Penalty  Cost 

1.31 

1.24 

.07 

Set-Up  Cost 

2.71 

2.50 

.21 

ITEM  D  ($11771) 

Inventory  Cost 

2.37 

1.73 

.64 

Penalty  Cost 

1.78 

1.28 

.50 

Set-Up  Cost 

2.23 

1.88 

.35 

ITEM  W  ($5125) 

Inventory  Cost 

1.25 

1.26 

.04 

Penalty  Cost 

.78 

.63 

.15 

Set-Up  Cost 

1.71 

1.69 

.02 

ITEM  G  ($248) 

Inventory  Cost 

.30 

.21 

.09 

Penalty  Cost 

.09 

.03 

.06 

Set-Up  Cost 

• 

.40 

.27 

.13 

ITEM  A  ($3560544) 
Inventory  Cost 
Penalty  Cost 
Set-Up  Cost 
ITEM  C  ($3008200) 
Inventory  Cost 
Penalty  Cost 
Set-Up  Cost 
ITEM  B  ($1984580) 
Inventory  Cost 
Penalty  Cost 
Set-Up  Cost 
ITEM  J  ($531232) 
Inventory  Cost 
Penalty  Cost 
Set-Up  Cost 
ITEM  I  ($455832) 
Inventory  Cost 
Penalty  Cost 
Set-Up  Cost 


APPENDIX  III 

CATEGORIZATION  OF  COST  SAVINGS 
HIGH  DEMAND/HIG.I  VALUE 


Unfiltered 


Filtered 


L-0 

R-.8 

K-32 

Difference 


$187.02 

$141.78 

138.80 

101.18 

30.59 

30.60 

326.40 

218.35 

223.35 

138.35 

19.15 

17.40 

236.50 

207.00 

163.60 

142.88 

18.38 

18.08 

98.44 

55.68 

67.24 

26.12 

13.28 

10.84 

70.22 

29.63 

52.16 

16.34 

16.99 

11.00 

lui 
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APPENDIX  III 

CATEGORIZATION  OF  COST  SAVINGS 
HIGH  DEMAND/LOW  VALUE 


L-0 
R«  .8 
K-32 


Unfiltered 

Filtered 

Difference 

ITEM  AC  ($369512) 

Inventory  Cost 

$60.77 

$32.31 

$28.46 

Penalty  Cost 

39.42 

14.21 

25.21 

Set-Up  Cost 

13.05 

9.90 

3.15 

ITEM  T  ($220272) 

Inventory  Cost 

25.86 

13.47 

12.39 

Penalty  Cost 

17.81 

8.41 

9.40 

Set-Up  Cost 

10.99 

10.17 

.82 

ITEM  S  ($130468) 

Inventory  Cost 

18.57 

17.35 

1.22 

Penalty  Cost 

10.56 

10.14 

.42 

Set-Up  Cost 

8.77 

8.55 

.22 

ITEM  AA  ($29173) 

Inventory  Cost 

4.31 

3.64 

.67 

Penalty  Cost 

2.40 

1.80 

.60 

Set-Up  Cost 

6.05 

5.35 

.70 

ITEM  Q  ($16236) 

Inventory  Cost 

3.22 

2.99 

.23 

Penalty  Cost 

3.04 

2.82 

.22 

Set-Up  Cost 

3.87 

3.39 

.48 

ITEM  K  ($10847) 

Inventory  Cost 

2.97 

2.17 

.80 

Penalty  Cost 

2.66 

1.93 

.73 

Set-Up  Cost 

2.89 

2.41 

.48 

ITEM  AB  ($9109) 

Inventory  Cost 

3.37 

.63 

2.54 

Penalty  Cost 

2.31 

.16 

2.15 

Set-Up  Cost 

2.51 

1.14 

1.37 

III-  6 


APPENDIX  III 


CATEGORIZATION  OF  COST  SAVINGS 
HIGH  DEMAND/LOW  VALUE 

Unflltered  Filtered 


ITEM  N  ($6401) 

Inventory  Cost 

$1.96 

$1.62 

Penalty  Cost 

1.36 

.86 

Set-Up  Cost 

2.68 

2.22 

ITEM  P  ($4290) 

Inventory  Cost 

1.55 

1.37 

Penalty  Cost 

.88 

.66 

Set-Up  Cost 

2.39 

2.03 

ITEM  M  ($2754) 

Inventory  Cost 

1.25 

1.06 

Penalty  Cost 

.92 

.72 

Set-Up  Cost 

1.77 

1.49 

ITEM  AO  ($2369) 

Inventory  Cost 

1.30 

1.13 

Penalty  Cost 

.32 

.29 

Set-Up  Cost 

1.84 

1.63 

ITEM  Y  ($2221) 

Inventory  Cost 

1.19 

.83 

Penalty  Cost 

.69 

.14 

Set-Up  Cost 

1.69 

1.21 

ITEM  Z  ($993) 

Inventory  Cost 

.81 

.73 

Penalty  Cost 

.27 

.22 

Set-Up  Cost 

1.14 

.98 

ITEM  U  ($128) 

Inventory  Cost 

.34 

.30 

Penalty  Cost 

.05 

.03 

Set-Up  Cost 

.42 

.35 

1*0 
R»  .8 

K-32 

Difference 


$.34 

.50 

.46 

.18 

.22 

.36 

.19 

.20 

.28 

.17 

.03 

.21 

.36 

.55 

.48 

.08 

.05 

.16 

.04 

.02 

.07 


I I 1-6  (Cont'd) 


r.r. 


APPENDIX  III 


CATEGORIZATION  OF  COST  SAVINGS 
LOW  DEMAND/HIGH  VALUE 
Unfiltered  Filtered 


ITEM  F  ($268450) 

Inventory  Cost 

$  46.38 

$  26.53 

Penalty  Cost 

25.97 

14.67 

Set-Up  Cost 

10.29 

8.72 

ITEM  L  ($224055) 

Inventory  Cost 

39.75 

22.05 

Penalty  Cost 

22.99 

11.36 

Set-Up  Cost 

10.16 

10.46 

ITEM  E  ($220662) 

Inventory  Cost 

36.83 

27.83 

Penalty  Cost 

16.25 

12.60 

Set-Up  Cost 

10.15 

9.32 

ITEM  R  ($107770) 

Inventory  Cost 

17.69 

8.48 

Penalty  Cost 

12.04 

4.73 

Set-Up  Cost 

7.69 

8.46 

ITEM  0  ($61490) 

Inventory  Cost 

13.23 

4.85 

Penalty  Cost 

8.20 

3.18 

Set-Up  Cost 

5.33 

4.78 

L-0 
R*  .8 
K»32 

Difference 


$  19.85 
11.30 
1.57 

17.70 

11.63 

-.30 

9.00 

3.65 

.83 

9.21 

7.31 

-.77 

8.38 

5.02 

.55 


ITEM  V  ($32664) 
Inventory  Cost 
Penalty  Cost 
Set-Up  Cost 
ITEM  H  ($19148) 
Inventory  Cost 
Penalty  Cost 
Set-Up  Cost 
ITEM  X  (SI 31 82) 
Inventory  Cost 
Penalty  Cost 
Set-Up  Cost 
ITEM  D  ($11771) 
Inventory  Cost 
Penalty  Cost 
Set-Up  Cost 
ITEM  W  ($5125) 
Inventory  Cost 
Penalty  Cost 
Set-Up  Cost 
ITEM  G  ($248) 
Inventory  Cost 
Penalty  Cost 
Set-Up  Cost 


APPENDIX  III 

- 

CATEGORIZATION  OF  COST  SAVINGS 

L-0 

R«  .8 

LOW  DEMAND/LOW  VALUE 

K*32 

Unfiltered  Filtered 

Difference 

$  5.09 

$  4.65 

$  .44 

3.30 

2.81 

.49 

5.90 

5.59 

.31 

4.11 

3.73 

.38 

3.04 

2.74 

.30 

4.05 

3.67 

.38 

2.75 

2.71 

.04 

1.62 

1.49 

.13 

3.99 

3.68 

.31 

2.97 

2.27 

.70 

2.21 

1.56 

.65 

3.37 

2.77 

.60 

1.76 

1.66 

.10 

.91 

.76 

.15 

2.52 

2.42 

.10 

.45 

.31 

.14 

.10 

.03 

.07 

.58 

.39 

.19 
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ITEM  A  ($3560544) 
Inventory  Cost 
Penalty  Cost 
Set-Up  Cost 
ITEM  C  ($3008200) 
Inventory  Cost 
Penalty  Cost 
Set-Up  Cost 
ITEM  B  ($1984580) 
Inventory  Cost 
Penalty  Cost 
Set-Up  Cost 
ITEM  J  ($531232) 
Inventory  Cost 
Penalty  Cost 
Set-Up  Cost 
ITEM  I  ($455832) 
Inventory  Cost 
Penalty  Cost 
Set-Up  Cost 


APPENDIX  III 

CATEGORIZATION  OF  COST  SAVINGS 

1*4 

R*.9 

HIGH  DEMAN0/HIGH  VALUE 

IC*16 

Unfiltered  Filtered 

Difference 

$  585.69 

$  .462.41 

$  123.28 

466.88 

429.59 

37.29 

15.56 

15.74 

-.18 

1014.05 

673.50 

340.55 

672.85 

414.10 

258.75 

9.15 

8.30 

.85 

702.23 

612.83 

89.40 

383.78 

304.08 

79.70 

8.53 

8.25 

.28 

290.44 

144.08 

146.36 

198.32 

62.96 

135.36 

6.96 

6.36 

.60 

212.72 

85.14 

127.58 

160.72 

43.07 

117.65 

10.98 

8.91 

2.07 

APPENDIX  III 

CATEGORIZATION  OF  COST  SAVINGS 
HIGH  DEMAND/LOW  VALUE 


L*4 

R-.9 

K*16 


Unfiltered  Filtered  Difference 


ITEM  AC  ($369512) 

i 

Inventory  Cost 

$  179.51 

$  97.48 

$  82.03 

Penalty  Cost 

116.51 

40.65 

75.86 

Set-Up  Cost 

10.49 

7.04 

3.45 

ITEM  T  ($220272) 

Inventory  Cost 

83.65 

38.68 

44.97 

Penalty  Cost 

53.08 

18.93 

34.15 

Set-Up  Cost 

9.32 

5.74 

3.58 

ITEM  S  ($130468) 

Inventory  Cost 

59.49 

55.17 

4.32 

Penalty  Cost 

15.43 

15.00 

.43 

Set-Up  Cost 

4.98 

4.72 

.26 

ITEM  AA  ($29173) 

Inventory  Cost 

7.50 

5.96 

1.54 

Penalty  Cost 

4.21 

3.84 

.37 

Set-Up  Cost 

3.60 

3.22 

.38 

ITEM  Q  ($16236) 

Inventory  Cost 

8.16 

7.75 

.41 

Penalty  Cost 

3.44 

3.45 

-.01 

Set-Up  Cost 

2.35 

2.02 

.33 

ITEM  K  ($10847) 

Inventory  Cost 

7.72 

4.74 

2.98 

Penalty  Cost 

3.27 

2.31 

.96 

Set-Up  Cost 

1.74 

1.41 

.33 

ITEM  AB  ($9109) 

Inventory  Cost 

13.91 

.81 

13.10 

Penalty  Cost 

4.71 

.21 

4.50 

Set-Up  Cost 

1.10 

.72 

.38 

APPENDIX  III 

CATEGORIZATION  OF  COST  SAVINGS 
HIGH  DEMAND/LOW  VALUE 


Unfiltered  Filtered 


ITEM  N  ($6401) 

Inventory  Cost 

$  3.47 

$  2.21 

Penalty  Cost 

1.80 

1.22 

Set-Up  Cost 

1.58 

1.35 

ITEM  P  ($4290) 

Inventory  Cost 

2.05 

1.62 

Penalty  Cost 

.95 

.78 

Set-Up  Cost 

1.45 

1.23 

ITEM  M  ($2754) 

Inventory  Cost 

1.88 

1.57 

Penalty  Cost 

.92 

.89 

Set-Up  Cost 

1.09 

.90 

ITEM  AD  ($2369) 

Inventory  Cost 

1.35 

1.14 

Penalty  Cost 

.51 

.39 

Set-Up  Cost 

1.15 

1.04 

ITEM  Y  ($2221) 

Inventory  Cost 

1.93 

.77 

Penalty  Cost 

.86 

.18 

Set-Up  Cost 

.94 

.73 

ITEM  Z  ($993) 

Inventory  Cost 

.85 

.72 

Penalty  Cost 

.31 

.26 

Set-Up  Cost 

.70 

.61 

ITEM  U  ($128) 

Inventory  Cost 

.30 

.25 

Penalty  Cost 

.06 

.03 

Set-Up  Cost 

.26 

.22 

\  •.  •*.  •.  n.  \ 


ITEM  F  ($268450) 
Inventory  Cost 
Penalty  Cost 
Set-Up  Cost 
ITEM  L  ($224055) 
Inventory  Cost 
Penalty  Cost 
Set-Up  Cost 
ITEM  E  ($220662) 
Inventory  Cost 
Penalty  Cost 
Set-Up  Cost 
ITEM  R  ($107770) 
Inventory  Cost 
Penalty  Cost 
Set-Up  Cost 
ITEM  0  ($61490) 
Inventory  Cost 
Penalty  Cost 
Set*Up  Cost 


APPENDIX  III 

CATEGORIZATION  OF  COST  SAVINGS 
LOW  DEMAND/HIGH  VALUE 


Unfiltered 


Filtered 


$  134.82 

$  87.64 

61.22 

30.28 

9.00 

5.53 

110.18 

64.58 

57.83 

19.09 

7.99 

6.49 

103.66 

87.19 

44.03 

22.59 

7.00 

5.45 

68.69 

19.95 

33.81 

7.96 

4.18 

5.00 

48.13 

14.38 

18.45 

5.25 

2.90 

2.83 

L«4 

R».9 

K-16 

Difference 


$  47.18 
30.94 
3.47 

45.60 

38.74 
1.50 

16.47 

21.44 

1.55 

48.74 
25.85 

-.82 

33.75 
13.20 

.07 


APPENDIX  III 

CATEGORIZATION  OF  COST  SAVINGS 
LOW  DEMAND/LOW  VALUE 


L»4 

R».9 

K-16 


Unfiltered 

Filtered 

Difference 

ITEM  V  { $32664) 

Inventory  Cost 

$  11.21 

$  9.33 

$  1.88 

Penalty  Cost 

5.29 

4.09 

1.20 

Set-Up  Cost 

ITEM  H  ($19148) 

3.60 

3.43 

.17 

Inventory  Cost 

10.35 

9.47 

.88 

Penalty  Cost 

4.43 

3.79 

.64 

Set-Up  Cost 

ITEM  X  ($13182) 

2.47 

2.18 

.29 

Inventory  Cost 

4.99 

4.75 

.24 

Penalty  Cost 

2.34 

2.49 

-.15 

Set-Up  Cost 

ITEM  D  ($11771) 

2.40 

2.24 

.16 

Inventory  Cost 

6.53 

4.43 

2.10 

Penalty  Cost 

3.47 

2.07 

1.40 

Set-Up  Cost 

ITEM  W  ($5125) 

2.06 

1.69 

.37 

Inventory  Cost 

2.38 

2.17 

.21 

Penalty  Cost 

1.24 

.98 

.26 

Set-Up  Cost 

ITEM  G  ($248) 

1.54 

1.49 

.05 

Inventory  Cost 

.42 

.26 

.16 

Penalty  Cost 

.12 

.04 

.08 

Set-Up  Cost 

.35 

.24 

.11 

APPENDIX  III 

CATEGORIZATION  OF  COST  SAVINGS 
HIGH  DEHAND/HIGH  VALUE 


L«4 
R*  .9 
K»32 


Unfiltered 

Filtered 

Difference 

ITEM  A  ($3560544) 

Inventory  Cost 

$  569.94 

$  458.99 

$  110.95 

Penalty  Cost 

442.19 

399.44 

42.75 

Set>Up  Cost 

29.64 

29.91 

-.27 

ITEM  C  ($3008200) 

Inventory  Cost 

1009.10 

648.10 

361 .00 

Penalty  Cost 

675.75 

350.85 

324.90 

Set-Up  Cost 

18.60 

17.30 

1.30 

ITEM  B  ($1984580) 

Inventory  Cost 

708.98 

624.93 

84.05 

Penalty  Cost 

400.58 

341 .23 

59.35 

Set-Up  Cost 

18.10 

18.10 

0.00 

ITEM  J  ($531232) 

Inventory  Cost 

331.24 

185.92 

145.32 

Penalty  Cost 

146.00 

47.08 

98.92 

Set-Up  Cost 

12.12 

8.84 

3.28 

ITEM  I  ($455832) 

Inventory  Cost 

248.87 

95.20 

153.67 

Penalty  Cost 

138.49 

44.55 

93.94 

Set-Up  Cost 

14.27 

9.86 

4.41 

APPENDIX  III 

CATEGORIZATION  OF  COST  SAVINGS 
HIGH  DEMAND/LOW  VALUE 


L-4 

R«.9 

K*32 


Unfiltered  Filtered  Difference 


ITEM  AC  ($369512) 

Inventory  Cost 

$  214.49 

$  98.78 

$  115.71 

Penalty  Cost 

84.76 

29.72 

55.04 

Set-Up  Cost 

13.33 

9.20 

4.13 

ITEM  T  ($220272) 

Inventory  Cost 

92.25 

38.41 

53.84 

Penalty  Cost 

64.62 

24.28 

40.34 

Set-Up  Cost 

8.78 

8.85 

-.07 

ITEM  S  ($130468) 

Inventory  Cost 

57.25 

54.44 

2.81 

Penalty  Cost 

19.57 

20.85 

-1.28 

Set-Up  Cost 

8.10 

7.99 

.11 

ITEM  AA  ($29173) 

• 

Inventory  Cost 

8.40 

7.02 

1.38 

Penalty  Cost 

4.19 

3.91 

.28 

Set-Up  Cost 

5.41 

4.77 

.64 

ITEM  Q  ($16236) 

Inventory  Cost 

8.21 

8.03 

.18 

Penalty  Cost 

4.44 

4.93 

-.49 

Set-Up  Cost 

3.43 

3.13 

.30 

ITEM  K  ($10847) 

Inventory  Cost 

8.07 

5.30 

2.77 

Penalty  Cost 

3.83 

2.79 

1.04 

Set-Up  Cost 

2.63 

2.21 

.42 

ITEM  A8  ($9109) 

Inventory  Cost 

12.65 

1.09 

11.56 

Penalty  Cost 

4.28 

.27 

4.01 

Set-Up  Cost 

1.90 

1.03 

.87 

111-14 


APPENDIX  III 

CATEGORIZATION  OF  COST  SAVINGS 
HIGH  DEHAND/LOW  /ALUE 


Unfiltered  Filtered 


ITEM  N  ($6401) 

Inventory  Cost 

$  3.96 

$  2.64 

Penalty  Cost 

1.88 

1.13 

Set-Up  Cost 

2.39 

2.01 

ITEM  P  ($4290) 

Inventory  Cost 

2.58 

2.03 

Penalty  Cost 

1.13 

.87 

Set-Up  Cost 

2.15 

1.82 

ITEM  M  ($2754) 

Inventory  Cost 

2.15 

1.94 

Penalty  Cost 

1.07 

1.04 

Set-Up  Cost 

1.54 

1.32 

ITEM  AD  ($2369) 

Inventory  Cost 

1.74 

1.58 

Penalty  Cost 

.48 

.36 

Set-Up  Cost 

1.71 

1.44 

ITEM  Y  ($2221) 

Inventory  Cost 

2.14 

1.08 

Penalty  Cost 

.92 

.20 

Set-Up  Cost 

1.33 

1.03 

ITEM  Z  ($993) 

Inventory  Cost 

1.16 

.99 

Penalty  Cost 

.36 

.26 

Set-Up  Cost 

1.02 

.89 

ITEM  U  ($128) 

Inventory  Cost 

.45 

.35 

Penalty  Cost 

.06 

.04 

Set-Up  Cost 

.37 

.32 

1*4 
R-.9 
K*  32 

Difference 


$1.32 

.75 

.38 

.55 

.26 

.33 

.21 

.03 

.22 

.16 

.12 

.27 

1.06 

.72 

.30 

.17 

.10 

.13 

.10 

.02 

.05 


III-14(Cont'd) 


APPENDIX  III 

CATEGORIZATION  OF  COST  SAVINGS 
LOW  DEMAND/HIGH  VALUE 


L»  4 
R»  .9 
K*  32 


Unfiltered  Filtered  Difference 


ITEM  F  ($268450) 

Inventory  Cost 

$  156.14 

$  85.72 

$  70.42 

Penalty  Cost 

59.47 

38.12 

21.35 

Set-Up  Cost 

8.82 

8.05 

.77 

ITEM  L  ($224055) 

Inventory  Cost 

128.40 

65.33 

63.07 

Penalty  Cost 

58.42 

26.81 

31.61 

Set-Up  Cost 

8.89 

9.56 

-.67 

ITEM  E  ($220662) 

Inventory  Cost 

118.49 

89.60 

28.89 

Penalty  Cost 

36.45 

29.70 

6.75 

Set-Up  Cost 

9.34 

9.29 

.05 

ITEM  R  ($107770) 

• 

Inventory  Cost 

60.06 

20.81 

39.25 

Penalty  Cost 

45.65 

10.35 

35.30 

Set-Up  Cost 

6.75 

7.71 

-.96 

ITEM  0  ($61490) 

Inventory  Cost 

44.53 

14.30 

30.23 

Penalty  Cost 

19.35 

6.83 

12.52 

Set-Up  Cost 

4.98 

4.43 

.55 

So 


APPENDIX  III 

CATEGORIZATION  OF  COST  SAVINGS 
LOW  DEMAND/LOW  VALUE 


Unfiltered  Filtered 


ITEM  V  ($32664) 

Inventory  Cost 

$  11.45 

$  10.12 

Penalty  Cost 

5.66 

5.35 

Set-Up  Cost 

5.27 

5.17 

ITEM  H  ($19148) 

Inventory  Cost 

10.61 

9.61 

Penalty  Cost 

5.12 

4.72 

Set-Up  Cost 

3.72 

3.41 

ITEM  X  ($13182) 

Inventory  Cost 

5.56 

5.38 

Penalty  Cost 

2.58 

2.71 

Set-Up  Cost 

3.49 

3.30 

ITEM  0  ($11771) 

*  Inventory  Cost 

6.91 

4.81 

-  Penalty  Cost 

3.54 

2.51 

Set-Up  Cost 

3.09 

2.53 

ITEM  W  ($5125) 

Inventory  Cost 

2.97 

2.60 

Penalty  Cost 

1.42 

.99 

Set-Up  Cost 

2.27 

2.21 

ITEM  G  ($248) 

Inventory  Cost 

.58 

.38 

Penalty  Cost 

.14 

.04 

Set-Up  Cost 

• 

.51 

.34 

L*4 
R*  .9 
K-32 

Difference 


$  1.33 
.31 

.10 

1.00 

.40 

.31 

.18 

-.13 

.19 

2.10 

1.03 

.56 

.37 

.43 

.06 

.20 
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APPENDIX  IV 

t"0 

Unfilled  Demand  vs.  the  Reduction  In  Inventory  Investment  R*.9 


S  8  8  R  8  2 


Demand  Unfilled  V/A  Inventory  Investment 


Dnand/HIgh 


!¥-4  (Ccnt'd.) 


